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(54) OPTICAL PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact 
optical pickup device capable of performing 
recording/ reproducing for two different kinds of 
optical recording media having different 
recording/ reproducing wavelengths and performing 
good beam shaping. 

SOLUTION: This optical pickup device comprises 
first and second light sources 1 and 2 having 
different emitted light wavelengths, a coupling lens 
3 for coupling luminous fluxes from the light 
sources, an objective lens 8 for converting the 
coupled luminous fluxes on the optical recording 
surfaces of optical recording media 9 and 10, an 
optical path separation optical means 5 for 
separating returning lights reflected by the optical 
recording media from irradiation paths, detecting 
means 11,12 and 1 3 for receiving the luminous 
fluxes and detecting the information of the 
reflected luminous fluxes and a control means 16 
for performing focusing control and tracking control based on the detecting results of the 
detecting means. The device further comprises a beam shaping hologram element 4 for 
converting the elliptic intensity distributions of the luminous fluxes from the first and 
second light sources into intensity distributions close to circle, and the light source 1 is lit 
only when the optical recording medium 10 is used, and the light source 2 is lit only when 
the optical recording medium 9 is used. 
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(54) yt\Zy97y*7mt 
(57) [K*9] (*3E*) 

9, 1 0«5)6ia«ffilc:*)feS*5St<|fcu^X8 JtlB 

oflM«Sr*ai" s*m^ai i , 12, ^tB^ 

*U 3t«l»43tE»ji#l 0(Oi#^(D*3t«2tt)t 




(2) 



1 - 5 3 7 5 5 



[4MfB#<D«5Hl 

ib*s i ] e» • w£©«*ass:w£Afc4# i @& 
niMc38jt«*<7)»ttsjB i *5<t xrm 2 OftflHL D k , 

>-Xk, 

b k-LT*3tS*S, ±E#3t*K:#S*>»* 
±E#E«M**fcJ:9fil*3;h^ ilBStfti^^XSr^L 

±E JB 1 23 £ tf / * fc » JR 2 CD }t« LD^t)©)tS^ 

±E#l<Wfc«LDW:, ±ES£ 1 «<0#EMif*tf s /^ 
fe*t5i*Jc<o*^i<r*^ JB2<WfeWLDH\ -hlBJB 

k k £ * tr 9 7 v X=£S 0 

in** 2 ] b*« i tBic^Tfc \*v*T y xasmc^v * 

Z^k Sr^ftk i~ 2>?t t 6 y 97 y X3£Bo 
[B#S3l !S*3gi^/ c ^2fE^<0^t: 0 ^^T^^ 

l^oJ:r/^2co^tSLD^bo#^(c*rL, gff^co 



k k tr y 9 7 y XH£So 
[B#3I 5 ] ft*3S 3 * fcfi 4 fBtt^Tfe f y ^ T ^ X3£ 

r k£#»k1-53tl^*T:yX&fc 

[B**B6] !t*Jii-5<Dfi:S:^lic|Eic^7tfc 0 ^^ 

TyX^BtC&l^T, 



[B*«7] B*«61E*<03ttrsx^r^X*«lc*5V^ 

JBl*J:V*2 03fcailLDd*e><D#3l£*(cS*U Wtfe<D 
£3fct?v^T^X£s« 0 

W*aiO] B*9(3*fctt4*fctt5*fcW:8*/t 
fit 9 fEScOft \fy97 y X3£1t fc::i3V , 

97 y y^mWo 

[B*«l 1] BtfWl^l OcDttmcoi (clEScco^t 0 
y^TyX^St^V^r. 

»l^J:^»2<0)taSLD«rR|--^r^^rt(rlB«Lfer 
[B*JB1 2] R«91 l|Eic^3tt: 0 ^^r ^X^Sid 

}£y#7 y X^lg 0 

[ft*^ 1 3 ] B*3g 1~12 £)«;ft<7) 1 (ClSicCO^fet: 0 
2X^TyX3SWC*5V^T, 

*^Xy^XV>X», *l:fc*l*JB2<D3te«LDa*& 

^ , #3t® ld^ b<nfttt£¥fiyt$L ht*z> nwc^m 

$ ttS r t Sr#«k t° y 97 y X^g 0 

[B*« 1 4 ] B#31 1-12 (?)ttf(D 1 icfSigcOft t c 

yX3sa^*3v^r, 

^o^7A$^s x IBl*3J:0 5 lB2<o*«LDd*6>*?; 
Xy ^Xu>Xl^S3tK±«-iE«SixS r t Sr»«k 
i-SJt^y^TyXSBSIto 
[B** 1 5 ] B*31 1 4 |ESt<503t \f y 97 y X^BI- 

JBl*±l5JB2<OJt;«LDS:H— df--r>rt^E«U 

a X^ A*-¥-Sr±E*^ >l£—#it LtcZ.t 
blTZ>%¥y9 7y7 p mW.o 

[ft 1 6 ] B*JS 1-15 <D&n<D 1 ^E<6^>* tf 
y97 ^XilEi-*3V^T, 

><D^rrR]^ttJx.r N *^xy >x^^X(c*i-ltsvmc 
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1 -5 3 7 5 5 



7] 6 E«<03t y ^ r y XSiatc 

[0 0 0 1 ] 
[0 0 0 2] 

[«t*oa*l ffiJfc, ft^**fcft*3ftSttE*HIE 
ftfftft g flcSr^cSWki-* Z £ 4 < EMttr«^S4S 

*^«jK*Offiife^t:^ii*$^, fiS : 7 8 5 nm-e 
IS® •«£«r1?5tt#<03te7 f -f** (CD-R) JC^L 
T\ ftWifcR: : 6 5 0 nmtIS • W±%ft oft*?* * 
9 (DVD) ^HSLTV^ 0 

[0 0 0 3] w^<k5ft|E»-lf*©i6*dss:v^c»ft 

(r©W*W»*^i3V^T3ftaBLDilSIS-*-«5) Sr5tJ®t 

^6-2 5 9 8 0 4 #£;$&) o 
[0 0 0 4] fcC^T*. JK*P&*lfc«fc5fc:, 3t»LD 

[0 0 0 5] *|B»«t#-h«c*3tS*S36^*s/ M4 
3t*»rffiSr#S 4 5l-t^44i^> r<D*tfeT?tt 

mzmmmzft m*m±<oi omsi±<o 

[0 0 0 6] -£<7>ER N ^(ci^r— — ^ hv^ — xa 
8B*T?3t3*[S:ai9atrt t fete, *9'&/*ft£ft*<D»ffi 



■ho 

[ 0 0 0 7] V—J*&j&&ft5X&;k LTi4, 2ocDb* 

ffl v x 5 - £ 4 5 )t f * * r * xsea^SKbi- 5 mm 

[0 0 0 8] 

H8W*s«l*LJ: 5 i-t-SRH] w<d*WI4, E« • S 

2«©3tEIWi#^»LTE<» • l?££r 

[0 0 0 9] r.<&38Wtt*fc, E»-S£»ftoS*S 
2S<0*Eft«E*lc*fLTl5S • W±*ft? r tdStf 

[0 0 10] 

t/« 2«(03tE»«*oW*t(j: b«ffl-Br«*3ttr y> r 

Sl^SrW-t-S, rj51*5jtVJR2 03fe«LDj 14, ^v^ 
tC3B*«ft«>Jltt« 2o^iftl/- !fT?fcSo r X7^ 
Xyv^v-vXj }4, mi^i:^m2(D7 1 cJIILDlc:^ 

w r^ftu^xj f4, ^^yy>^$iifc^)tM, 

5tE»ttE*<03tE»fflf^3t^*^ h i LT-**S*S ^ 
^X-CfooT, ±E*3tWd*a^Rltb^a. r3tK 
»Ht3t*#aj «4 N 3tE»<K<*ic4 9S*t**b. *M*v 

^»W^X(CMS^M*^^^^lf^^S7t^^>^^ 

[0011] r^ttS^aj (4, 3fiB»HKt*#SJC4 0 
5f8-Ci>5. rR^^cO'lf^j [4, 3tE»<K*J-E 

So r«Hip^»j i4. *aa*«o*a**ic*-5* s ^ 

* - ^7 v- > ifWm» 4 W h 7 y * V §r fr 5 ¥St 
fe<9, a^tfa — ^^>CPUfc5V^f4*]|WlHlKt LTH 
a^ix^o ^-Al»«zi>D^7^j 14, il^J 
4tf/*fcttJB2O3t«LD^fe<03t*JC»U ^Offi 

r^s^*^4 9 n^iavN3ftft»*(cae*-t*5 tr-^ 



(4) 



!&m¥-l 1 -5 3 7 5 5 



Av^s, Mitt Cflk • 14<^^^^^5t^^y 

ft(o^f*S) letter <o#* tf-^s?g«itBdSf^ffl 
git iii5j;^2^iLD(^L r#a<o^ 



[0 0 13] fS^JlllS«!cC7)^t:^y^T^y > ^^*5V^ 

plus E 1991f 3^t^8'6ll^TO 

iNb0 3 SrfflV>fcb©j ^ *ttt : 5te^ *2 0S* 
8^- (1991^8^) (D500 (36) HWTcO r# 

[0 0 14] It*Bl 3cfcte2lE*<D3tetf y97y?m 
[0 0 15] .hfBffitfl^i LT> -^iLD^^iZ) 

ytm^MVx rsi^^itfi j <o 

[0016] ±EW*3J 1 - 5 iOffi^tcD 1 (ClE®<Dtt fe- 



ci 

l*5«tV»2 03tjRLD^e>©#3fe^(c:*|-L, 
(»*^8) o Wilt tttB^O— oSrffiiE<D r-^ro 



m*$-?LZ>b<D (mm ta/4«j ) j itsrt^t 

#5 (»**9) o 

[0 0 17] ±EW#^3 *7U2 4*fctt5*fcte8* 
l 0) o 

[0018] _LIS«#ig l-io cottier 1 ^E«OJt 
f^ny^SItt: Wi;fej;tf#2 03fcaSLD&l*|-~- 

*-r>rtfcEffrf-5j rim^^ («**Ii i) , 
r.<D»&* mi, *2<D**LD*rE«Lfen— #^r^ 

#* 12) o 

[0019] Ht*9l 1-12 <D&M<0 1 lClB«©3ttf y 
3) , fcSV^i, ifB^a^^A*^* riRl*5j;V* 

2<o^agLD^e>* >^w>xtcs2>3tK±j 

Eit5-tfct?#S (B*S14) o ro|S*^14 
(Z)»LD^P- ^-V^P^{CIE«L, J.o^a^^^^ 
5) o 

[0 0 2 0] ±|B»*5 1-15 WttS^ 1 iClBttO^t 

(B*S16) c r*#^t)^*^^j ft, 
Sl«SLD^^^(7))fe«^ I20ttLD^ 

^S*-tS 0 w©W**l 6|a%0O)ttf y97n>-?m& 



[0 0 2 1 ] 

[&9HDmM<OJ&1&] HI (a) IC*5VnT\ 
lcoftiKLD, ^2li|B2^5tJBLDS:*LTl/^So 
KW^#ttOfc», JtWLD 1 »J83fcjS* : 7 8 5 n 
m^|#l/- 1fT\ *2S L D 2 «3§5£iKft : 6 5 0 n 

ffi^-T3± 2 0 nmfiK<0RftJ8BOfc<Oift5 o 

[0 0 2 2] «F-f-9»JS2«a>*IB»<i*fc lt^, £ 
t£J¥£ : 0. 6 mm CD FA^fi©*^ * ^ J 

[0023] mi m<Dft&mt#-ei>z>&&*<oyt ! ?<< 

*o^A|f4, tr-ix^^y 5£r35fiU Aft 
*«Sr38iab. hhVXMft1rZ> 0 IB 

[0 0 2 4] ^2ffic7)^:|B^ft:T*fo5^*co^;7 = V 

SrSiBU |B»ffi«^3t^*y hfc UT**i-5. 1B^® 
[0 0 2 5] ft*? 4*9 1 0m^ii|)^{), TfcT" 

5/* 5ic£ 0R**S*t2>fcA3fcU'>Xl 1 tci: 

*U £*bl^>y > Ky*;uw>Xl 2CLJ: «9#^iRM$r 



(5) 1 - 5 3 7 5 5 

#f6iJW* (W* na^tTa — ^J^CPU^) 1611: 

IP^ V t?-i*;*Xy v# 5I* N *«LD1, 2 

XI 1 iyyyKy^V'VXl 2 1 3 t tt± 

iy y^ Ky*;n/yXl 2 r^B^ia<o3« 
^Xj «r/Bi>a;:i hX-%Z> 0 4fes :7*— #*»t/tM 

^ > ? mm*? h7^^ o f c x 

r*HJ#«j tattle***-?**. 

[0 0 2 6] HI (a) fC^ol^T, 3tjRLDl, 2^fc 
5fci9R#*$*u «*l^yXl 4K:i OSJt^Sl 5 

Xl4tS3tfH:15i:tt^*5o L^L, [HI 

(a) <Di5(C«*WyXl 4 fcSJt^Sl 5^^V^ 
TWAWWSrSp J:5fc-T^tf, Ml?*^: (ID 1 (a) 
Oft^IBg-m, M P d5*S3fc« LD1, 21ZM 

5o ft*. Ell (a) {c*v^r«BloJK*6S:58tt^]fe: 
«>, v^X(cJ:5ffllff«cJ:S3fe»Offift«Sr^ : tBU # 

y^i/yX3<o^^7*yy^li^ ^ldi, 2^ 

[0 0 2 7] Ull (b) i:^tJ;5l^ )tSLDl, 2 
^btkWSixSv— ifJtJRtt rj|«c3t^j -cfcSdK S 

r^lc^Tft^ir, Y*[R3tcWft^t^fc^> 0 
-Cfc 5 . rixtt«»<o««i*fii* J ?SttJi 1 Aic^-efe 

r«5t*fRl^Y^^^spflft»^J tt, v — if***© 
K»<D«»*rRl*SgttJi 1 Ai3pfl(Cft5<Ot? ttm^ 

J 1 **!*, ^*&ft : 6 3 5 nmcot 



(6) 



1-53755 



[0 0 2 8] 121 (a) 0HJfi^ffi(c*3ttStr 

)V Kv<* — ><0**l!*lfiS:H 1 (b) fcLS-t-£5 
icY>b"jRK ^3fcfrft£X;#ft£-r6£, 3fc«SLDl, 2 

mz±x^^y^v>^\^ Sot 

H^3tcAWt*^ 0 Hi (c) Ic^-TJ: if- AS 
»o^7A*f3li rY#ftl£B8bTftAiWT3fc 
£3ti£iJ $^5o Sot, if— A«EJfrJB*n 

ft3£<£>> f2 1 : 2-1 : 4gS 

W*n^7A*^4©IWli MLD1, 2^6> 
<D#3fc*K»U J:E#SC« : D y £D x2 i^ rfl&^b 

7^3(i ^l^J;t;i20)tiiLDl, 2fab<D 

U *©*B3M65>**ri9R»teiSv^SMe 
^*(-^mi"^J if— A»»«IBSr*i"* 0 C<£>lf-A 

^^^OlS^BIciB&R^co^^AK^ hi b-C*3fc£-£ 

y xa^v y >Ky#^w>Xi^of£fi£*£> rtr— 

rile J; 9, )tt e ^7^$io^w^ MfcJ& s PTI6 

[0029] hi (a) ^mm<omm^^tz.%^ v t 



S»l*5J:t^SB2 05tilRLD 1, 2t, ztibf&l&X 

^e>^M*7/y >-xi-£#:yxy y^i/>X3 

|:*i©»*V^X8 5fcE»«E<*9, ioia^ 
SritWLDl, 2 3&^b»*wX8lcSSflH»*»3&^b 

1, 12, 1 3 ts «H»ffl*«0*aiil**lC*-5t7* 

16i, *l*3J:t5JS2<D3tailLDA»e><D#3t;jR*C» 

^51f— AS^^n ^7**^4 §r*TU |Rl03fea 

©*-£<TS*U #2<0#jBLD2ra\ SR2a<Z>%EMK 
9 V ^ ti 5 £ £ I- (Dfr&tt %}n,Z>%\fy97 

[0 0 3 0] HI (a) «C*LfcjtlK^*IBlC*3V^r 

^fc^lJffla*srB«)fcseJl6oJRttSr*bTv^s• sg$s 

"CI4Bai»c:*$ltSi:ra— <D«F*4rf*bfc« 01 (a) <D 
£>3 0 ifeJHLD 1 *fctt2^feft»*i'Lfclx— 1f3t*tt 

^xy y^w>X3ia^fi*S(^^v tr— 

«3felf— Ay^y 5/^5A(CAt*i-^ 0 JfcWLDl, 2 

iSjttflBfetf— -^^>^y ^^5AO(B3t^HHUlc»bTtt 
PflBt-CfcO, Sot, *IK«3&*5><OW— If5t*«:ii36 

tr— A^^y s/^ SASrSffl-f-So Dtt'^^/y 7 

? sAtaabfcjtjRttffitt^efrfaMu *<^is, « 

it, ^liffifRj^yXAT^ipffirRjs^ 

XS^^fflluiOJtf-f^^ 9 ()f;lLD2«*T 
^n^>i#) <DE»BlOfe*#;y h t bT^3ti-^>c E 

•a^-t-SRWJtAttWtti^^xssraab-r ^19^ 

t*0, fflfo]XyXA7(cJ:!9S*fSix, 

»RI(cI$iXTl)tt^A77 P y 5 Ai^ Atti- 
re w<OI*©fl|^|fttt<l3t»l«B«C»b-C §m%Xlh 



(7) 



ftmW-l 1 - 5 3 7 5 5 



Tgjfcffl 1 3 (CA^-T5c 

y 5 AiiPSWif i o o%^a^f, sAiTfe 

tc, tr-ixS^T^o ^7^*^-4 lei «9 tr— ^tt»*r 

[0 0 3 2] W6I1 2^e>^SLVM- 
jfifitORftS^OV^tbt^LTfc l/4iK*K (Br 

11 r;t/4ffij ) kL-cftsflH-sa** ^©iSftttft? 

0T*S\ : (RW t f a <0«-Ctt:7 8 5 nm) 

LT : N 0] , N E1> jSft : A 2 (KM + ^ffilt?^ 6 5 0 
nm) WLTN 02) N B iU *JB^W»<0««W 

5Ui) = (2«/A,)(N 0 ,-N B1 )d, 5U 2 ) = (2 
7c/ A 2 ) (N 02 — N E2 ) d 

5U,) = (2n+l)SU 2 ) = (2N+DU/2) 

mmmmmt L-ci***, ^^ssy^^A cl i n 

bO s ) »Sr*U^-C#5*^ 7^fc^**>#A (Mg 
F 2 )^£*ffi-£: LT rfK*ffi^%Rj L"C»«i~S 
^fcj&s-e#4 («*!10) o lot, H2fc*Kt«>« 

LD1, 2^bO#Mi^U 9fK©ffiffiH (1/4 
»*:»<£>ffifBl§) £fg££l*5t£f@-?6 (If* 

[0033] m2<Dmm<Dj&mz#\>Tifrs »ld 

1, 2te. RCJS^- K<0fc<0aSffll^fcftTV^5. 2 
o<0Jt«LDl, 2tt, SVM^RftSJS*^— K<Dfc<0 

<J:pW^Mt^5o MLDlilTI^ 

KLD 2 i ITIt 3S3fci£:6 : 6 3 5 nm^TMjS^ 

I OttS* : 6 3 5 nm\Zj&X^tch<Ob*£Z>Z. b\Z 

[0 0 3 4] TE3S3t^— Kt TM«)t^— Kt "CI*. 

EP^> Hi (b) ICgpLT»WLfcJ:5l^ 



?c£#> «3t^fSjtt, TE*36*-KT?»X*lS], TM 
K^^ — ^cQSttSriP]*, 3 -eg]® 

2*»6><DV— 1f3t*tt, «3ttr-A^^y 5/^ 5 AOS 
3t4^1IIBlJc»LrSfll3tife50"C, s^e-A^yy 
5 A^AW^^ftl^ *«LD 2 ;&> 

[0 0 3 5] gp^. l§]3{C^JS^fi|^^1-7fefc 0 ^^r 
y^36«tt, 01^J:O ? ^2(D7tSLD 1, 2j&>e>tf># 
ftJfcfc:»L, 0fffi<OttttKSr5B4S^:S2o<Dfit*a^- 
6, 6 B?r^i-^ tco-efc^ (1***14, 8) , titfa^ 

6Bft> — ^<7>*«LDd^^3tiR^LTjfiSO^K 
»LT«*<oaE*«<Offiffi**rfeC**S 5 

(»3fc*5) o 

[0 0 3 6] Hi, i2, H3fCiPLTfftBJ§Lfc 

^co^m(-^v^x. r<DJ: 5^Lfcfc<D^|f*^2ie 

7AitfcWH w*« 4 ia«o*w t 

[0 0 3 7] H3 0D*K^fi|{C*5{t5tt:tl^6 Btt, 
MLD 1 ^fo<0**(C»LT»fli3fc^riRjSr«ofc*4 
SiiSii:, 3fe«LD2^e>03fc*^**LTtt T^/2 

(t^P^4 , OFy'C^7 8 5 nm) C»Lt : 
N 01 , N E „ Sft : A 2 (tft§S^(Off!|-CJi6 3 5 nm) 

aS!Lfci*<0*3ti|fc|»*3tl»Wffitt*: 5 (A,), 

5(A,)= (2 jt/X,)(N 0 |-N B i) d, 6(A 2 )= (2 
tt/A 2 ) (N 02 -N, 2 ) d 



X~hZ>frh, ±EflUB*ftt*a"W©*dS«* : 7 8 5 nm 
CDftK:>tfLT rA«J tLT^L, «ft : 6 3 5 nm 

6U 1 )=2Ntc, 5U 2 ) = (2n+l) tt 

LTIt*ft, -^Sty^A (LiNb 
O a ) ^PSrJBv^r *fcJi51E:7 Wfc^*^ 

(UMfcElO) c B 3 Steffi^ 

-So 

[0038] H4©ioit<D®tttt, 

312) . kLT rffl3ttt*o^9^J 

6, 7) N #)tlLDl, 2j&>fc(D#5fac*fU 9f;£cO 

4 (a) (C*5ltS3taSLD 1, 2iS^C»^-KOfc 

fc^(^ it tr— * o ^ ? a £ urf^-r 3 

5SJ £^S 0 r^fc^U fll3fctt^ & J? y -U t LTH^ 

-tZ^fatzMK L fc7t^(c^ LT * n ^ ? A iz X Z> (HJt 
[0 0 3 9] MLD1 *fctt2d»6><DU— ^Jt*l4ffi 

££s aKfcttE2fc1-5*lRl (ElffiJCtSXi-S^lRl) I- 
^^7AP (lilST^ffl) SrSits SftSfSl 3 Aicft 

3 A±K£3te1-5. «3fc14* o J*(c<fc 
»iffl^p^7Al^5Blt H4 (b) fc*1-J::3 
tc, EHWfls/BOftftS 3o£D^n^9^SB^5 1, 5 



(8) 1 1- 5 3 7 5 5 

2, 5 3 Sr*U ^n^7^5 1 JCAl* LfcH5 Jfc 
0 4 (c) fc*1-£3te*«l 3 A<D2#»I§ 
JfcfflJl 3 Al MA&TU ^d^7^5 2, 53fcA 
WLfc* 9 *4x*ttS3fe*5» 1 3 A 2, 1 

3A3fcA£hhS 0 rixfeA*3t*tt, *y7 t V>?l' 

>X3 <oY?m \z.xy> ±E*g3t«»«c ft ^oT**t 

So 3t5&^Bt«^P^9A^5B(D^n^9^SS^5 
1 ^9^513^5 2, 5 3 4: CO rjUfc^o*#»j 

tctb<oy* — #*»g«*»i2#»jstts&#i 3 A ICO 

3 A 2, 1 3 A3OtU^c0^4 ItSStSii^ 
So S^{a*t*S3t«B^ 1 3 A 1 , 1 3 A 2 , 1 

3A3coai^fO (bL<liW-S) HTi^l^ 
1214 (a) i^irmM(OJ»m^^X^ «LD1, 
2f^C^- KcOtcOT^fo^)^, *SLD1, 2CO 

m^zm&izfe, m4 u) f^i-j: 5 *hld 

?gl^n^7Aif4 A<^tfr^— #ft(c#SJ; 5 
ffl*o^9jU*^4A<o*««^Efl|-*-ixttJ:VN 0 fcs 

I Mi* EI 4 (e) fc^i" J;5>{C. e'-Af 

B, ttffi?-6ASr-{«t;bT-t>-J:V^ 
[0 0 4 0] BPfe, BI4 (d) , (e) <DmW&, 

vfyj^m^ 4 a t ym&mm** ?y*m 

[0 04 1] S 1 ~H 4 fCfiP LT±(CRM L^HJ£C7)# 

y^-H-^^mgj Sr^ru *n^7^*^^ #7tai 

LD 1, 2^b^3t^S5pfl^t^^^(ciEfB$ix 
[0 0 4 2] D 5 »*ig 1 4 IB® 

co^^co^fe tr y ^ r s/ ^^co^sco 1 mm*?* lt^ 



(9) 
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w>X3 ^3^±(clfilf ^ 4 £*HRi-r5o 
«j 4 lt(fflt^W6 a 4— f«fcSivci** 0 ffi 

Ti4, )tlLDlttij:2^^l — 1f}feSU4x 5gifcL 
■EJBSttS**, wOt*©^— ASBg«IBB:, Hi 

(b) (0^7 7^- — ^K^#^ ^FFO^tt^Tlpl 
(X*fRl) (DgtWcftZm^Z^T, JMfcfrft (Y*IrI) 

St^EttO^i^ottiffife a Sr35flU SBt 

[0 0 4 3] H5<oj: 5 4SUfc©»«-ett, Ji 9 
3ftK#«#! r*jgLDOig«j Xftt>i\Z>(DX\ SiftU 
13ai*lLDl, 2 tSriaSS^r-ClE«-e#5o 7t 
BMMIIffl** ^9**^-5 bXWS3t»l 3 at4, El 4 

(b) , (c) iCgllbTSi^Lfct><Dfc|lM$C0t>(D-Cfe 

(C|4, tf— i^S^ P^7^t-?4 a (WfeJKWc* — ^ > 

^ffl-rs (tuia^ffi^- 6 b 4 no«o) m@^^ia«-rtt 

i^P/7A|^4 a \zmm^f&-t 4#T?#4 0 
[0 0 4 4] El 1 — II 5 Ltz^lM&BMfc&^^X, 
fl£H<&BWRTN 3tlLDl, 2<DRII«&»»LT}8Wc 

jh,<5i><o-?;fc?K @6 (a) {ZTjk-fXoic, m—*-r> 
CNrt^E«i"*wtdSpj|B-efc5 (ft*^l 1) . H 

6 (a) tc^i-tPS3taSfi, Hi— HSfciflJLTlftWL 
BI6 (b) 14. H— ^t>CNrtC fg 1 *3 J: tf» 2 <o 

3t«LDl, 2 4 4 fc(-s *a*atc43«tss*»i 3 

0£rfi«LfciW (If*3gl2) Sr^LTl**. 
tCg^glU 30WILD1, 2^^f^CNl^ 
tcBB« L^c fc^f*. H 4 SfcJ4H 5 (onMoJ&Wzjsft 
S3te« -SftWi LT«ffl-?#?> 0 ID 6 (c) 14, 05 
{c*bfc**<0«1IS^*5V^"C, 3t«KLD 1, 2fcS5t«5 
1 3 a iSr^l-#-v>CNrt^iB«-t-Si 4 feld, 



4a, M^lf*n^7Al^5b) fcJfctftttl^e 
a£— mtLtcM (lf*5l 5) ^Ui^^ 0 rcOJ: 
ptci"*:: 4 U: i 9 WhJfS 1 &&m<0&W(0%y£ y 9 T 

[0 0 4 5] SH-H6(^fiPLT»HLfcStie(DJK«Hi: 

1, 2<75V^^^$HS^^iSC tftffl^a©S3t 
D2^fe^fl£CD3ttti:*. #*aC07r^7>f-;i/K 

[0 0 4 6] 0 7 (a) J4, JfclLDl, 2A»?>OU— 

2 0 *rfflv^T3fe*S'*>^:i"Sffll'C*>-6. XA l 

2 O^^s^gl^i 2 1 14, MLDl^b^Wf 

[0 0 4 7] Z<D£ift&Rt:itf-t : b&WttSLl 2 1 L 
T14, a^©fc<OdS%*.fe^5o 3feT^l(c: N fflLD 

f £t> 5^miRl 214 LT4^4p© r^^n^-/^^ 

LD l<OJS3fcifi*tf r7 8 5 nmj T% 3t|lLD20^ 
^tiKS^ r6 5 0 nmj ^^D/fy 
^7^yu^^(^7t^#'l4^ s ftg: 7 8 5 nra^Ml 
MS*, ffi^: 6 5 0 nm<D*:SrS4t*^:SJ:5^KS 

[0 0 4 8] B2i:, ^BSK 1214 It rffi^Bi 

XA12 0I4, mftt*—J*xy p V y^JCftSo 
*SLD 1 4 ITTEf^ K<75fc(OSrfflV\ !f 

3ttRLD 2 LTJ4TM3£7fc^— K<Ofc(OSrfflv\ ^ 

ixfi, 3t«LD l^fc^w-lfjfc^^llBKl 2 1 
au MLD 2^e>(OU-1f^:3KJ4^HIIKl 2 1 {^K 



(10) 
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fir r7r^7-f-. /wk^^ — >-o^|rjSt»*t (^©i 

[0 0 4 9] 0 7 (b) 14, *«^**fll!©»3 
Witt* ffiLDl, 2ilt, HDSHt^K (« 
jLtfTESbt^e— K) ©t><B fir AH ^iS^l 

7^12 OAitffi^ 1 4 a 1 i fir— (WtLTft 
5. 3t«LDl, 2Sr, *©7 7-7>f-;VK^-^ 
(Offi*li*^ s Hffi^ES-rSJ:5«-Efl|-t"4 4:, 5t2KL 
Dl, 2^e>ou-f)fefll i^jh,fcHB5fc:E3rt~* 

36*<Dfl»t*fi!* I"a,/2«j t UT«IB"T^ffi^ 1 
4 a 9 0SJSIn]$ii:5 o r.<£> J: 5 (d LT N ft® 

U 36«LD^6>ov— ^}fc^{4^#8tKl 2 lAl: 
J;0Klt£H5 o <r<D£5t-UT, #3teSRLDa>btf>* 

[0 0 5 0] ^#^«?^l4^i:fC, B7 
(a) [Z.#lfZ>&tft7}) XA1 2 0fc*5#*#lMtl 2 
0 7 (c) te*-«n* rjft*«3t7-f^^*ttj 

1, 2 0f«f 8 5 nmjoJ:t;6 5 0 

* : 7 8 5 nm) tt*««J^ 1 0 0%K*t$*t, ML 
D2d^©l/-«S («* : 6 5 0 nm) teHIClfttC 
10 0%^i-^c ^:^s 0 7 (a) fC3o#£^:X 
yXA120Ht, ±IB«*«3ft7-f/W^»ttSr«-f 
3t><£>£rlf3V\ 0 7 (a) MiSfrSJfeWLDl, 2 C0{4 

L D(D77 — 7 -f — A- ^ — > <D^tt^fR3 ^r^^ic-f 

LD1, 2^e><03t*S:5t*li-&*?*-r5*8feW:^ ±1E4 

[0 0 5 1] 07 tciRW Lfc3fett^*5^:*^¥Sfi. 0 

814, lt#Jl 71B«^>36W^ltJfci0 1»lllSrRB9^ 
gft^#<D^*LTl^ 0 ^l:fcJ:tf^2tf)}fcj«LD 
1, 2f4iH— <^*^yCN 1 rt(cE4i£i'U -blB^-V^ 
CNlfll:, 0 7 (a) KSPLTfftWLfc I" ft 



ft^&J 1 2 0 tEiLTV^, 

Z<DX Stel^y^—Vlcmj&lsfrftMft. 01-05 

^rt^CNlfc *«LD1, 2 3t«I^fe*Jt*^ 

»121iit>l^ *fti*«<OS3t«BS:E«LrfcJ: 
<, Lfc#^4, 04, 5 0HJ6^|g 

t>CNlC 06 (c) CO^cOi 51-, 
[0 0 5 2] 

17) o w(D^^^ftt e ^^T^^S^l: v -^S^ffi 
**^7^ifH=-t-J:t>, »l*3J:tf/^fef4»2<03t® 

9ASm4ir— ASf/y XA^yp >Ky x?/vv> 

[0053] it^«2ffi«co^0jTi4. \f-j*mmm* 

3, 4, 5, 7, 81Bife<O^^Oj: 5 fctttl^firfflv^* 

*aj*S©S3ti-SS3t:*S:*ll^*ii:-C, If*9ft3C 
<Ofl|*Sri«S/NJ;b'C4fea"e*-6 0 ItsJWU, 91EigtGD 

[0 0 5 4] 11*5 6, 7tm<D¥£W(D£ $ (C % ftgg^ 
•Jt^aSr^oj/^A*^*: turtle <t5, 

«Sr*«incfflucE<ii-e*, ^fe ^ ^ r ^ ■ fir ^ 

b^^BIMlf^) 38feffi©*^dS^F 
[0 0 5 5] m&mi 0IB«O*W<OJ: 5(c, teffl^fir 



(11) 
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[0 0 5 6] «**Sl 1, 1 2E*6<0#W<D<k ? (C x » 
l*5j:t/*2<DJtjRLDi i fc£ffi<DK**rlRl--<E>=¥* 

yrti^#ftt5:tia»), ffia^ft<oiNM - — Wit 

[0 0 5 7] BMWU 3E«0»ffl^J: pic. 
* y7*V v^wvXtcSS3feK±lcE<Bi-Sr fctcJ: t) 
C0J;9(-, 2o05feWLD^6>03fe*^*W-&fc>^:Srfi 1 

fc> ^^yyy^i/yx, »* waxiest u 



[HHO«*4RB] 

[11] r^JgHOJttry^Ty^iSltojtllSolJg 

[13 3] w<D^^^3fet°^^T^^gO|l^{i&cD^ 

te£K9H-5fcfc<0E]-rfc5o 
[IE] 4] w^W^t^^T ^ ^S<DH3£oflfcO^ 

[@6] i, 12, 1 5|E«cOfl£^<o3IJ£(0«- 

[H 7 ] If^f 1 6 EH^JRW©**^*?***^* 
IM 8 ] B**l 7 B*©*B9©*llt0 1 
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